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(54) IVansactlon processing 

(57) A tiansadion processing syfitem has a number 
or pdnl-oSsale apparatus (1) and a central host (10) 
Each apparatus (1) and a centraJ host (10). Each appa* 
ratus (1) stored en external lile {B) for transmfwion to 
extsmaf systennsw an a separate host fie wiiti appended 
data for trancmkcion ioth« central hoct A centwsion 
taue (46) is accessed during a transaction ic> convert 
the mflfchani's local cunency ^ues to transactiofl cur< 



rency valuer Each apparatus (i) transniitE host records 
to the host (10|, which in the same comn^rdcations 
session transmits an updated convarslon table. A trans- 
misoion flag pennhting Bxternal oommunication and 
printrng is set only after the lull session is oonpleted, 
the eoiffpleie session being atorric. 
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Description 

Ttieinveniton fefates toiransaction processing, and 
mora parijculaily card tfwisactlo/i processing st pdnts* 

An obiecl of the irwentton is to provide more com^ 
pratiensive card Iransaclion proQ«fling a! a number of 
geographically remote locatfons in a oonlrolied manner. 
This conlrai U essential tor eotrect and consistant 
procBSsng St 018 pofnft'Cr'Sale and €oinfniinjca(ion ic 
with externa] sy&laitis la ensure trarsac&on data intag- 
rHy. 

Accordina to the inveniion. there is prwided a 
transaction proceed eyatam ooinpriBing a pMafify of 
poim-of-sde apparsmis' and a camral Mst wherein:- n 

each point'of-sale appoiatua GonpHses a procea- 
sor. a atocaga davica. a dedicated liayfxard witf) 
specMc potnt-of-aale fundron keya. a card reader* a 
iSSftaf screen, a recent printer, and a modem: x 

the central hom corr^rlses a batch processcr con- 
nected In a network comprisinQ workstations and a 
modem pcol having a plurality ol serial ports, the 
t»lGh processor l)eing progianvned lor automalic u 
dialling by Iha poinM-eale apparatus': 



to the tat. and Getting a hosltranoTMeGionrtag 
according to integrity ol Iha trensmissson: 

printing the daiasat locally it the host tianemis- 
stoniiagispasidve; 

generating b dataset coinp'ising the entemal 
records, writing the dataset to the storage 
dovica and automatically transmitting the data- 
set to an external data pioceasing system it the 
hotttransnnission flag is positive: and 

receiving an updated conversksn table from Iha 
hoat and wntrng It werihe esdsting ccnvervbn 
table on the storage device: 

the central host cofiprHas means lor> 

receiving a host record datasel from each 
point-of-sale appaiatus; 

automaocany validating each appafatus by ref- 
erence to received idertilication signals: 

chaekhg Dntagrfty of a received host recofd 
dataael; and 



each painl-of-Gale apparatus comprise a stared 
cortyei aion teble and ocnrprises means for> 

capturfng data trom a card presented lor a 
traneactfor, deienrlnrng If H I& airthonsedi arid 
setting an authctrisation flag In ths storage 
device according to the authorisation raaill; 

3£ 

f oceiving an input including a transaction value 
in a local currency arc a desired transactioR 
ounency; 

automatically determining an equivBlam trans* 4c 
action value in the tansaction currency by ref- 
erence 10 the eonvension tabte; 

writing transaction data with the traneactfon 
value in the bansadion cuirency only to an 45 
etfemal record In the storage device; 

appending loial cun'oncy faneediQn value 
data to said transaoton data and writing an of 
saiddalatnfl host record in the storage device: so 

printing a transaction racelpl if ttte authoi^ 
lion fleg (s positrve. otherwise aborting the 
transaction; 

generating a dataeat comiirising the host 
records, writing the datasel to the stocace 
device, automatically transmiiting the dataaet 



automaticaliy trananiiting an updated conver* 
sion table tQ the apparatus in the same oonv 
municatlor^ sss&ion If the Integitty chadi is 
positive; and 

eac^ pdr4-ol-sa1a apparatus comprises rmans for 
setting the transmisston flag to Indicatd Integrity of 
tha host record datasel transmission only after 
receipt of the t^xleted conversion table, vvhereby 

the Steps of transmftt^g the datasot, cheddng 
Magrity at the hoat, end recefvlng the updated con- 
version table are together an atomic operatioiL 

Ihe features of disabling printing of a neoaipt 
acDonSng to the authorisation flag and tfisabnng axtef • 
nal co mmu nica t ton aeeoiding to tio tansmission flag 
helpiQ ensure data integrity inacimple manner. By sim- 
ply appendiing data to create the host record a tast 
response Hme Is actifeved during a transaction, and 
again dasa intagrily is onajrerl Pi^er the atontic coni* 
muricaiions ses^n Is another sirnple way of ensuring 
data and tatte integrily across all of the pctnt-ot-sale 
apparatus' and the host ol the ayelem. 

tn one embodiment, each point-of-sale apparatus 
comprises means for automaticafly perfbrming card 
Buthoriaalion locally if a transaction amount is below a 
ffvashotd level and on-line in comnxinication with a 
remote authoriBatbn processor il the trartsadion 
amount Is above the threshoxf level, mi lu/ther com- 
prises means for aHowIng a user override ths auf nmatic 
choice to iorce either local or remote authorisation 
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Preferably, (he modem pool of the host is pro- 
grBfTvned to comjnunicaie with the pdnt'Of-ea^e appa- 
ratus usino a seriaJ l^e hunling group. 

In another ennbodlmgnt. Itia polni-of-oBle apparatus 
comprises means tor recoAfing host transmission 5 
attQirplfi In a log file. 

In ona emtxdiniem. the prooessar of eacfi polnt*oi^ 
sale appa/atus conprises means for recognisinQ 
doprossion oA a function key on the kaybeertf as a 
remote mafilenance instruction end for BUlomalealfy to 
establishing connection with a remote mailritenance 
system and alowing it direct operation of the apparauti. 

The Inventoi w(fl be more dearfy tindefstood from 
the toOOMinQ desDlption of some eirbocftnenis thereoi, 
given by way of entiutfie only, iwilh reference t) the is 
aceompanying ilrawings. in which :• 

Fig. 1 Ib afichemalierepiefieRtaiionaf stransacfion 
proce99Jno system of 1h« uivenlion; 

so 

Figs. 2(a) and 2(b) afo together a flow chart aus- 
tiafing h overview ttie manner in Vfhich a transac- 
tion is fixflcuted at a poirrt-c^-sale appamtus; 

Fi^ 3 (s a Flow chart iDuslratino t4)ioacfing opeca- 2S 
tions performed by the apparatus: 

Ftg. 4 r& a flow chart Xustra^ng opdral>on( wNch 
are carried out In conjunction with the currency con- 
versFon tEfafe which b stored: and sb 

Fig. 5 tE a flow chert illuslratuig the manner in wNch 
local verHlcation data is rece«/ed> 

Referring lo the drawings, and initially to Fig. i, ss 
ihare 7a shown a transaction pnocessng system of the 
invention. The system comprfses a point-of^ale appa- 
ratus 1 Mtiich Is located at a merehanrs prami&ee and a 
remote, otf-site host 10. The apperatus 1 may for 6cam- 
pla, be InstallAd in a ear hiie oonpan/s prenises. a «7 
retail outlet or any other tocation where a mercham 
needs to execute iransadioRs with fyiandal caid sUb- 
scfibea. The apparatus I corrprises a procesoor 2 and 
cfskdrires in which fBess are stored. Thefiless include 
a fte K which is a pnocefisiriB or host file and a file S *i 
which is a bank (financU insfitutjon) fla The apparatua 

I also comprises a temninal screen 4 and a Icaiboaid, 
not shown. The ksyboaid has a set o< specific retiDhg 
functior Keys and does not induda genera) data 
processing ksye. Accodingly, the epparalus 1 1s a ded« 59 
tcated pcint-of-Gaia mactmiB for eirr^ale and opera- 
tion. The card reader is iixorpoiated h the i^yboffid, 
The apparatus 1 aleo coiiY)rises a recent printer S and 

a modem pool 6. 

As stated above, the transact processing system ss 
aho CGinprisQ» en olf-slte host 10 which has a natmrk 

II with workstations ^2 and a host processoi 13. The 
oH-site host 10 Is programmed to communicale with a 



large njrhber of the pdm-ol-sala apparatus' 1 to per- 
ferm batch processhg for them and to provide central 
contralaenerelty. The transaction processing system of 
Itie invention oonprises a number of Vie point-of-sale 
apparaaa' 1 (only one being shown) and the otr-site 
host 10. ThQ system oomnunicates with a bank traas- 
action proceswr 20 and a bankauthorfsalion processor 
25. The host 10 is configured to ensure sfVedivB cQn^^ 
murHcalion with a I argo nuntior of poinl-of-sale appara- 
tus' 10. h paricular, the host 10 Is a mkdtj^ashing 
system and includes a mutt-cerial port deirieei Modems 
whioh suppoft the connection to thia device »e In turn 
connecled tothe modems ol the atparatus* t via alde- 
phonahiflitinQ group. This allows up to eight smuHaAe- 
ous connections to the host 

tn brief overview, each point-o(-eale apparelus i 
exeoules a card transacttoa at a merchatrrs pramisas in 
a transadion currency aeleeled by the euctomer. The 
off-site host 1 0 performs off-Una processing and centm 
oontn^ operations to assist in this. The bank %8lams 
which oommiricate with theay&lem process the tans- 
action data using only the transactjon currency data 
Data relating to the local currency of the mercham (If dif- 
ferent from the irarttaction cunency) is processed only 
wttMrt the system of the invention, name^the apparatus 
land the host 10. 

Referring fmsw to Figs, 2(b) and 2 (^X a method 40 In 
wfiich an individual IranQactiOO is executed is now 
desc/fbed. The merchant qTerator selects a transaction 
option In step 41 end In step 42 chooses a card transac* 
tion type. These inputs are very easily made because of 
the smaS number d keys on the keyboard and the tact 
that the Inputting is totally menu-driven with a sirrple 
main menu. This allows for easy mendiant operdor 
tra^ftg and hereto minlmifie Ihechances of erroneous 
inputs. In st«p 43, transaction data is Inputted InducQrig 
the amount Irt the local currency of the service or prod- 
uct being purchased. The card m ButometicaXy read to 
capture its number, in this errbocfiment. the reader is a 
magndic card reader. In step 44. the merchant operator 
selects (he appropriate currerKy in which the transac- 
tion is to beexeouiad. For aianple, an American tourisl 
irfailing Ireland may purchase a car hire service quoted 
in Irish Pounds. The merchant operator may then sated 
USt as being the tiansacfion currency to be used for 
ocecutkm of the transaction, the tranBBCiion amount is 
inputlEd in step 45 In the local cuirency and the proces- 
sor 2 then loolo MP the currency conveisicn labia 46 to 
convert to the transaction currency. The manner In 
wNch the oorverdon table 48 is rooaivod is deecnbed 
belM. The processor ensures that only the current 
table is accessed by automatloatty owerwfting a previ« 
ous table invnedrately when a new talita is received. 

In step 47, the processor 2 processes the card data 
wNch has been captured tiy tho oord reader. The card 
reader Is an Iniegrat part of the toyboerd and this pro- 
vides for compactness at the merchant's premises. This 
validation operetion Invof^s ensuring that the card 
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nurriser is velkj and the card has not eiqaired. In more 
dettil, Uifr card reader reads afl laievant data from track 
2 olthe (nagneliced part of the card. SiAffiequanlly the 
procassor c&rrfes qui validation cliecks on tiq card 
rtuntur and ea^iry data, if wittier vaBdat'on check feits^ 
thd Iranaaction Is aborted. 

In etep 4d, the processor 2 authorises the transac* 
tion. Authorisation may t>e either local by rerg-ence to & 
stored tiot card* list, or on-lina in communtcalion with 
the tianh authorieation prooeaaor 25. The proeefsor 2 
automaticaBy performs orviine authorisation H the trans- 
action amount exceeds a pre-aet threshold level. How- 
ever, the merchant operator has the aptkxn of ever* 
riding 1he Bulomalic mechanism and forcing either local 
or on-line duthorlsalioni depending on tha particular cir- 
cumstances. For ttcample, if It !s not possble to 
nsh a corrmignfcaiions session with the tiank 
authcriGation processDr 25. ttien there may t>e (Diced 
local authorlsalTon. AKernalivsly. if Ihe merchant ppera- 
tor IS Buspioious for enf partieuiar reason, he/she may 
cause tofced on-line authorteaticn to taKs place, u 
authodsalion Isnegativdj an wrcc meesagd is displayed 
ee indicated tsy the step 49 and the transadran ts 
atx)rted. 

ThepiocQseor 2 er^ures that (he auttwisation pro- 
cedure Is not circunwemed l^y preveming prin^ng ot a 
receipt H authonsatbn has not taken ptaca. This Is 
actiieved by seltrig an authorisation flag to a poaffrve 
value if authorisation is positive. Ihe flag remains at a 
default negative v^lue if authorieat'on does not talce 
place or it is nagaliVe. 

If authorteatlon is pasiBtf^ the processor In step 50 
wiitosthe WvieaiGtion date to files in the apparatus 1. To 
do this, it oeneiatas a data record which includes Irans- 
actfon data, excluding data ttqpreseed in the local cur- 
rency. THs data record Is vwftten as an axtamal record 
to the file B. After doing this, Bie processor 2 appends 
data relating to the local cun^ency to create a host 
record and this Is written to the Qs H. This is a East and 
efledive mechaniam which prevents delays in appara- 
tus response time. 

InaddHion. the processor 2 directs printing of a cus- 
tomer receipt only If the authorisation flag Is ppsitiva An 
iivponant aspect of tha custonitf recesit is that the 
amount of the trensaotbn is expressed in the {usuaBy 
foreign} irsnsaclion currency so that the customer can 
see axacdy how much k bang paid in the currency he 
or she rs familiar with, All of the aJoo^e operations have 
been performed locally at the merdwifs premises 
using the point-of*^le opporatus 1. 

During a tmn&acttof) p^od reconis are appended 
in real time to the files H and 6 and gX the end of the 
period such as the ervJ of the day, varlois uploads ard 
downloads take place in conjunction whh both the off- 
site host 10 and the ban)< transaction processor 20. The 
processor z communicates the host records and eAv' 
nal records retrieved from their respeoUw fBes in com- 
munication datasele. 



As intfcated by the method to in Rg. 3. tie mer« 
chant operator may select a batch operation in step 61 
and In step 62 may dhooso to poribrm a batch upload or 
print a report Furihar steps rec^iire input of a supeni- 

5 sor passwofd In slop 63. Where a report is required, the 
dale IS retrieved In step 04 from a reai<^niB dock and 
the report is printed In step 65. Haw»or, the report 
instmciion ts disabled according to a transmls^on flag 
una an iplosd to the of f^site host 10 has taken place lor 

to the particular transection per\o6. To process tha data for 
the report and ensure there Is no data corruptton. the 
processor 2 backs up tha report data onto ttiefixad disic 
The nuniser of lockup files Is parameter-driveft. 
tn step 66, the processor 2 reb-ls^the IDes B and 

1$ H, generate? the host and exter naJ datasels. and estab- 
Dshas a communtcalion session with the host 1 0. It then 
transmits the host dataeel directly to the host 1 0 wifiiaut 
perlormlng any tothsr proces£2ng operations on this 
data. IF there are any communication pmblems. a dls- 

to play failure message la diqplnyod In step 07 and the 
transnisston is re-lrfed. The procossor 2 vnU not pro- 
ceed to ipCoad the external dalaset to the bar^ transac- 
tion processor 20 until after a successful upload to the 
host 10 has taken place (transmission flag po^e). 

ss This is because the off-sHe host 10 is part of the same 
transaction processing system as the appaiatLis 1 and rt 
is essanlial (hat tho system be updated internally t>ak>re 
Diere Is communfcailon with an external system such as 
the banktra^isadion processor 20. 

90 An important aspect of the upload to the host 10 is 
that the host 10 automatically validates the merchant 
address and automatically chooses a relsMant currency 
table which applies to thai merchant v^en the oommu- 
nccBtkjns session fs establlahed. Thus. immedielBfy 

s6 after valid upload of ihe host dataset to the host 10, Ihe 
host 10 automatically dowrioeds the current cuirancy 
conversion tabia In tfils way. the apparaftjs 1 always 
stores a curenl cun-ency conversion tatiie and this data 
does notbeoomeoul-of-data. The current currency oon- 

40 verston table la written Over the previous fable. If any of 
the batoh communications - data iqsload. merchant val* 
idation at the host fable download, table over-writing • 
tails, the entire communication fails and must be 
repeated The transmission flag remains negative until 

45 thb. atomic, operatibn is successful. 

Once :q)(oad of the host dataset has been per- 
tormed eucceeefuOy; (ho epporatus i may print a sum- 
mary repon using this data as indicated by the steps 64 
and 65. The processor 2 then attempts upload of the 

f<9 external dataset to the bank transaction piocessor 20. 
Again, the data transfer is the direct contents of the 
BXternal records, without additional procescfng being 
penormed. Three attempts are made to succsssfuBy 
upload the edemal dalaset and if aH three are unsuc* 

55 cessful in the next transaction period the processor 2 
singly appends records to the file B. Each unsuccessful 
attend is indicated in a fairure mossage in step 6a. 
Every transmisslan attenpt eittier uthe off^slte host 10 
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or to me banH transaction procassor 20 is recorded In a 
separately stor^ log fSe. 

Siiisequem to upload or the daosets, the appara- 
tus 1 and the host 10 independency pertbrm veJidalion 
operations 10 generate various reports. Tliese are aib* 
sequertly crcee-referenced to checK Rocuracy. 

Another nnportant aspect of the invenfion is the fact 
that parsomiBl at ihe off-sitQ liost io may perform 
remote mainienance operalions Gn each apparatus 1 by 
establishing on^Gne contact and activatino a remote 
aucution program. In more detail, two koys on a hoet 
workstation v e used to inhi&te remote meintenance, 
ona key tor eacrt of two types of maimenancei Dapres- 
sion of one of ttieaa keya causes the processor 2 to 
eslal)irsh communicatkin with the remote makitenance 
procassor on the host netmrk. wNcr\ in turn takes ever 
control of the apparatus ^ for tauh dfagnoeis and debug* 
ging. 

Referring nowir to Rg. 4. a method 80 is illustrated in 
wttich In step Q1 ihe merchant operator may select a 
^cunrencies" option which aitow« choice tn step 62 of 
viewing or amending a currency corweision leble 46. h 
Step 64^ the processor z may an^end me tattle provided 
a supen/isor password had pr^'ously t>een inputted. In 
step 83, it may singly direct displaying of the taUel Dm 
ts usehil as rt piovides a simple output for refareitce by 
customers and tho merchant oporstors, 

R^errlng now to Pig. 5. a metlKXj 10Q is ifluslraled 
in whrt^ h step 101 the merchant cfaeraSor msy select a 
*hot card" option which causes the processor 2 to In 
step 102 contact the bankatJthonsalion processor 25 to 
request download d a hot card file 103. This is sutiBa- 
QUQnflv used fof locaf caid auaH)dsatk)n. 

It will ba appredatad that the {nvenlion prowides for 
exseutjon oF iransactionB in a customer^ desired cur- 
rency 60 0iat he/ihe can Icrtmadlalflly sae how much 
mcnsy is iMing spsit. This 'user'friendfneeB" is 
acliteved In a simple manner by communlcatSon wfth m 
off-sita host 10 whfch acts in oonjundjon «rfth a ncmber 
of apparalus* i . 

The invention Fe not Ifmited to the emhodimentB 
descrtbad, but may be varisd wthin the scope of the 
daimsj'n oonstrucfion and detail. 

Claims 

1. A transaction processing eyelem compfising a plu- 
rality of pouit-ol'Sate epparaofs' and a central hosi, 
wherein:- 

each pcint-ot-sale apparatus comprises a proc 
essor. a storage device, a decficated keyboard 
wfth specific pofnt^of-ssle functlori ksj^s, a card 
reader, a di^lay screen, a receipl printer, and 
a modem; 



dons and a modem pool havTiy a plualrty of 
senat pons, the batch processor being pro- 
grammed lor automatic dialllhg ty the pobttol- 
sale apparatus': 

9 

each pointHsf-sale apparatus compifsa a stored 
eonversfcn table and ooisvrtses means for;- 

capturing data from a card presented for a 
K tranSBctien. detsiminfng if It Is aulhorfsed. 

and setting an authorisation flag fli Ihe 
storage device aocordinB to the eiihorisa- 
fion result; 

iS receiving an Ir^ induding a tiansactfon 

valua In a focal currancy. and an indication 
of a desired transaction currency: 

auiomaticaity detemnining an equrvalef^ 
w transaction value In the transactwn cur- 

rency by relerence to Ihe conversion table: 

writing transacfon data with the firansac- 
€on value in the fransacflon currency onl/ 
B to an external recofd In the storage device: 

appen^ng local cunrenc/ trenBaciion v^e 
data to said transaction data and writing all 
of said data to a host record in the storage 
30 device: 

printing a transaction receipt If the authori* 
saiion flag is positive, otherwbe aborlng 
the tiansadlon: 

X 

generalinB a dataset cofvvrlshg the host 
reooRis, writing the dataset to the Storage 
device, EuitomaHcalfy transmllting m data- 
set to the host, and settii^ a hoBttransmla- 
« sion flag aocoreling to hte^lty of the 

tran&nlssiGrr 

printing the dataset locaRy if the host trans- 
mission flag Is positive; 

generaUng a dataset comprising the exter- 
nal records, wnting the dataset to the stor- 
age devtca. and automatically tmnsmitting 
the dataset to an axteinat data processing 
50 system it the host transmission flag is pos> 

i4tfe:and 

reoet^ng an updated comerslort table 
from tha host and wrfluig H ever the exst- 
a Ing conversion taUe on the storage device; 



the central host com^iseis a batch pmcasscx 
connected in a network oorrfxisng work sta- 



the central host connprteec means for:- 
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rec«ivui9 « host reooni dalasel frdm Mch 
poim-ol-siile apparatus; 

aulomalicaliy vaUatino aach apparatus by 

rela-ence to received identKicBtionsrgnate: s 

cheddn? Integrity of a recebed host recofd 
dataset: end 

automatically ^ansnMng an updatad con- to 
vwsion tabia to ma apparatus in the same 
coritniunrea(ion& session if tha irttagrHy 
check la pQsitivec and 

cacti point-ofosale apparatus oornprises means is 
for sailing ttia a^ansmtsston flag 10 Meats 
integrity ol ttia host reconl datasat transmis- 
skin only alter receipl o\ 1h€ updated corwer- 
^n table, whereby the steps of Iransrrittjng 
fto daiaset. chedang intsffity at the host, arid » 
raceMng ttia updated oorwai^ table are 
tDoelttar an atomie opareten. 

2. A system as claimed In da&n i , wherein each poinv 
of-saJe apparatus conprises means for automati- 25 
caDy performing card aulhorisation Eoi^llxif a trans* 
adion amount Is below a thrasirald Imat and online 

in communicalcort with a remote authoHsation pcoo- 
aasor if fiw iransactiQn amourtt ia abwa the tnreah' 
old level, and further oomprisesmaaitc for alkMing 
a user ovarrtdo the automatic dhoica to torce either 
local or rannta authort&ationL 

3. A sysK0ii as claimed in daims 1 or 2. wherein the 
nwdampoolof thahoatispfogranvnadtoeommu* ^ 
nlcata wtlh the point-of-aalB apparatus uaing a 
serial She hunting oroup. 

4. A systam as claimed bi any precadino cWm, 
wh^n the polnl-c4-6afe appaiatus comprises 40 
means lor (acofdlng host iransnisslon attanpt» in 

a log liia. 

5. A system as claimed in any preceding claim. 
wfte««rn the processor of each point-of-Mla appa- 4£ 
laSuB compnaea means for raoogrising depression 

of a function kay on the kayboaitl as a remote main- 
tenance ir^trudion and tor flulometi'ceay est^flsl^- 
ing connection with a remota maintenance system 
a;^ allowing it dirfid operation of the appaiatus. So 
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